Abstract. This article describes various advantages and disadvantages of SMS
Introduction
Although personal computers are regularly becoming more and more powerful with greater storage, processing and data presentation capabilities, the art of meaningful software design hasn't died-off. Quite the contrary, it is alive and well as always -especially in the emerging field of mobile applications. Mobile devices, such as mobile phones, pocket computers, smart wrist watches and other similar devices, have very limited resources. This is perhaps most evident when we compare their capabilities to the capabilities of non-mobile or "regular" platforms like desktop computers. Mobile devices are at a disadvantage due to restrictions in their size and power consumption. These restrictions are defined by current technology but also by shear practicality. Because of their nature, mobile devices have upper and lower size limitations. Their usage also has to be uncomplicated and fast. It is unreasonable to assume that people will ever prefer to carry around large, heavy or cumbersome devices compared to small, light and sleek gadgets. Roughly speaking, features of mobile devices can be divided into three categories. First of all, it is unlikely that the size of mobile device screens can significantly change, at least in the next foreseeable period. On the other hand, graphics and sound quality improves regularly. For example, it might be expected that text-to-speech algorithms will be implemented in hardware or software of future mobile phones. Secondly, processor power, memory storage and battery durability are bottlenecks but they improve with every next generation of mobile devices. Third feature of mobile devices is connectivity. Nowadays GPRS (Class 10) [1] is virtually commonplace as well as EDGE [2] and 3G/4G mobile phones [3] , [4] with significantly larger bandwidths. IrDA (infrared) [5] , [6] , [7] interface is a feature of almost all business-class mobile devices. Bluetooth [8] , [9] is also becoming more common. Some "exotic" models of mobile devices have FM radio and TV tuners. Wi-Fi (WLAN) [10] , [11] is probably the next connectivity barrier that will be conquered. The conclusion from all of this is that today's mobile devices, mobile phones in particular, have enough features that allow software developers to create useful applications for them. Only about a year ago J2ME-enabled [16] and Windows CEenabled [18] devices were rare but today there are plenty of programmable mobile devices and therefore plenty of incentive to make useful mobile computing solutions.
Classification of mobile architectures
Mobile applications and their architectures can be classified in several different ways. The most significant classifications are by application applicability, architecture, functionality and range.
Applicability
Applicability of a mobile application can be platform-specific or platform-generic. In other words, a mobile application can be applicable only on a specific mobile device, or the application can be independent of the mobile platform type. Depending on the target user group it is possible to design applications for a single, specific mobile device or, if the user group is broad and undefined, it is important to make applications work on a variety of mobile devices. If a mobile application is platformspecific developers can extract maximum features from the same volume of code by directly using the API of the specific device but the drawback is that all other users who don't have the targeted device will not be able to run this mobile application. If users, for example, will be from one company only and will have the same mobile phone or handheld device this isn't a big problem, but it poses a significant drawback if the mobile application has to be used by the general public -the widest possible range of users. In this case it is necessary to make mobile applications that will work if not on all than on all significant mobile platforms. A second possibility that is especially exploited by developers of J2ME games is to make several versions of the same application where each version works on only one type of mobile device. In this case user must find and install the version that was developed only for his mobile phone or handheld device. Perhaps the best solution would be to develop one generic less-thanoptimal application that works on all mobile devices and a number of optimized applications for individual devices. However, it is questionable that the generic application can have all the features of the platform-specific application. In any case, there is no single perfect solution for all cases and the choice of mobile application design is an important decision in the development process. As can be seen in Table 1 , J2ME and Windows CE applications can use generic functions or, in order to enhance functionality, they can use specific API functions that are specific to certain devices such as Nokia, Motorola, Siemens, Psion, etc. J2ME classes provided by mobile phone manufactures are called OEM-Extensions. These classes extend standard J2ME functions with functionalities to Bluetooth and IrDA hardware, better rendering of graphics and animation, restricted access to voice and SMS communications, etc.
Architecture
The second paradigm for mobile application classification is architecture. This is illustrated in Table 2 . SMS (and MMS) applications always have complex client/server architecture [12] with several layers of business logic on the server. As shown in Figure 1 , these applications require a heavy WAP [13] , [14] is a markup language similar to HTML -WAP pages are very similar to standard Web pages. WAP applications consist of a number of WAP pages that can exist on any Internet Web server as shown in Figure 2 . WAP pages are relatively lightweight and accessible by (virtually) all mobile phones on the market today. J2ME and Windows CE compared to other two types of mobile applications are really "desktop-like".
Figure 2 WAP architecture
They are specific, constrained, developed and run on a mobile device but they are essentially identical to applications found on desktop computers. The enabling technology with J2ME and Windows CE is the ability to wirelessly connect a mobile application to the Internet and wirelessly send and receive data. Such mobile application can be a client in a client/server multi-tier system, or it can be a standalone application without a connection to the server. J2ME and Windows CE provide the best platform for the implementation of elaborate business logic on the client, e.g. mobile device. 
Functionality
Functionality is the third paradigm for the classification of mobile applications and it is closely related to the architecture. As illustrated in Table 3 , mobile application functionality can be divided in three distinct categories: "messaging systems", "Webbased" and "desktop-like" applications. Functionality also implies the ability of mobile applications to implement a comprehensive user interface. SMS applications are in essence a messaging system where user and system exchange textual information -they support only textual user interfaces. The only difference between SMS and MMS applications, in this respect, is that MMS applications along with textual information can also supply images, animations and sounds.
Msg. Systems
Webbased Table 4 User interface capability A server parses text messages (i.e. SMS) from the user (Figure 4 ) and extracts valuable information, e.g. vehicle's license plate, streetcar's route, highway or railway route, unique code of TV or theatre show, movie in cinema or some product seen on a TV marketing show.
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Figure 4 The user interface of an SMS application
The possibilities for SMS applications are quite endless. Examples are paying parking tickets, buying groceries, making cinema reservations, listing ferry schedules, etc. WAP can be thought of as a "stripped-down Web". They have more capable interface with text, different fonts, 2-bit colored bitmaps, textboxes, option buttons and hyperlinks. WAP pages can be static or they can be a presentation layer of a multi-tier system and, therefore, dynamic. Their appearance, as shown in Figure 5 , is simple and rather rudimentary [15] .
Figure 5 Appearance of WAP applications
On the other hand, J2ME and Windows CE provide the best user interface that is most similar to desktop systems. Their appearance, capabilities and development methods are virtually identical to nonmobile applications. J2ME applications [17] support keyboard events, text boxes and labels, buttons, radio buttons, lists, date and calendar controls, marquees, progress bars, images and message boxes. All are optimized for small mobile phone screens. J2ME applications have pretty elaborated graphics and multi-threading support so they are often used for development of mobile games, as can be seen in Figure 6 . Development tools such as Sun's Forte, Borland's JBuilder and Eclipse represent powerful environments for the development of personal and enterprise J2ME applications. Many development tools also provide their own software emulators of J2ME-enabled mobile devices. Companies such as Nokia and Siemens allow J2ME developers free download of their own mobile phones' emulators. In contrast to J2ME-enabled devices, Windows CE handheld computers have larger, color touch-screens. This enables them to have a "desktop-like" user interface [18] , [19] . In addition to all J2ME In case of J2ME careful attention must be paid to the version of MIDP implementation on the mobile device. The safest thing to do is to use only the HTTP protocol on default socket 80 since it is defined in MIDP 1.0 and, therefore, available on all J2ME-capable mobile devices. The newest MIDP 2.0 is far more powerful and it additionally defines standard programming interfaces for voice calls, access to address book, inbox, Bluetooth, IrDA and many other mobile phone features. As can be expected SMS is the most present mobile technology and represents the most interesting technology for omnipresent mobile applications. The same goes for WAP too; WAP 1.1 and WAP 2.0 standards are features of all modern mobile phones. J2ME is also a very widespread mobile technology. Manufacturers do not longer consider a hardware implementation of J2ME virtual machine as an advanced or costly feature. In the last year and a half J2ME is a commonplace feature of almost all middle and higher-class mobile phones from Nokia, Motorola, Siemens, Samsung and others. Spread of Windows CE devices is not as high as the spread of J2ME mobile phones but one can certainly expect to see more of them in the future. 
Range
Advantages and disadvantages
After taking into account all relevant features of mobile applications it is possible to compare four mobile technologies described in this article on the basis of spread, capability, development complexity and the ability to produce financial profit for application developers. Each category falls in one of three ranges: Low, Medium and High. The result is shown in Windows CE is a real-time operating system built around a comprehensive software framework and it has rich user interface together with high screen resolution. On the other hand, since mobile phones are more common than mobile computers, J2ME is more widespread than Windows CE. Perhaps in the future, when more PDAs with voice call capabilities hit the market, this gap will be reduced.
Conclusion
It is impossible to give a straight yes or no answer to the question which mobile technology is simply the best. As can be seen in Table 6 , each mobile technology -SMS, WAP, J2ME and Windows CE -has its own comparable advantages. None of the technologies can be totally ruled out. In a given situation it might be necessary to develop applications in any or even several of these four technologies. Project managers and software designers will always have to select the best mobile technology for a given set of software requirements but, simply put, there are just two appealing choices: SMS or J2ME/Windows CE. SMS is the best choice for a mobile application that can have a simple user interface, has to perform one specific task and has to reach the widest possible range of users. SMS applications do represent the biggest development challenge but they are financially the most lucrative solution for any developer of mobile applications. J2ME, especially with MIDP 2.0 standard, is the best solution for capable applications on mobile phones. Windows CE is in many ways the strongest mobile technology that is suited for mobile computers. However, the most important thing to notice is that the penetration of mobile communications worldwide is already high and, more importantly, it is steadily rising. Therefore, the number of potential users of mobile applications is constantly increasing as well and this can only be good news for software developers.
